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ZLGH UDQJH RI ELRORJLFDO DFWLYLWLHV +HUHLQ GLIIHUHQW VHULHV RI WULVXEVWLWXWHG EDUELWXUDWHV DQG WKLREDUELWXUDWHV
ZHUH SUHSDUHG LQ PRGHUDWH WR H[FHOOHQW \LHOGV DQG WKHLU DFWLYLW\ DV [DQWKLQH R[LGDVH LQKLELWRUV DQWLR[LGDQWV
DQWLEDFWHULDO DJHQWV DQG DV DQWLSUROLIHUDWLYH FRPSRXQGV ZDV HYDOXDWHG LQ YLWUR ,QWHUHVWLQJ ELRDFWLYH EDUELWXUDWHV
ZHUH IRXQG QDPHO\ GLPHWK\O>SKHQ\OK\GUD]LQ\OHWK\OLGHQH@S\ULPLGLQH+++WULRQH F DQG
GLPHWK\O>>QLWURSKHQ\OK\GUD]LQ\O@HWK\OLGHQH@S\ULPLGLQH+++WULRQH H ZKLFK VKRZHG
FRQFRPLWDQW[DQWKLQHR[LGDVHLQKLELWRU\HIIHFW,&YDOXHVRIDQG0UHVSHFWLYHO\DQGGLSKHQ\O
SLFU\OK\GUD]\O'33+UDGLFDOVFDYHQJLQJDFWLYLW\,&YDOXHVRIDQG0UHVSHFWLYHO\,QDGGLWLRQ>
SKHQ\OK\GUD]LQ\OHWK\OLGHQH@S\ULPLGLQH+++WULRQH G DOVR UHYHDOHG '33+ UDGLFDO VFDYHQJHU
HIIHFWZLWKDQ,&YDOXHRI00RUHRYHU UHOHYDQWF\WRWR[LFLW\DJDLQVW0&)FHOOV ,& 0ZDV














F\FOL]DWLRQ RI XUHD DQG PDORQLF DFLG >@ 8QWLO WKH FRPPHUFLDOL]DWLRQ RI EHQ]RGLD]HSLQHV LQ WKH V
EDUELWXUDWHVZHUHDOPRVWWKHRQO\JURXSRIGUXJVXVHGDVVHGDWLYHK\SQRWLFV>@0RUHUHFHQWO\WKLVFODVVRI
FRPSRXQGV KDVEHFRPH LQFUHDVLQJO\ DWWUDFWLYH WRPHGLFLQDO FKHPLVWV GXH WR WKH GLVFRYHU\ WKDW WKH\ EHDU D
ZLGH UDQJH RI ELRORJLFDO DFWLYLWLHV 0RUH VSHFLILFDOO\ VHYHUDO RI WKHVH FRPSRXQGV DUH HQ]\PH LQKLELWRUV
>FROODJHQDVH PDWUL[ PHWDOORSURWHLQDVHV 003V >@ [DQWKLQH R[LGDVH ;2 >@ DQG PHWKLRQLQH
DPLQRSHSWLGDVH@ DV ZHOO DV DQWLEDFWHULDO DQWLFDQFHU DQWLDQJLRJHQLF LPPXQRPRGXODWRU\ DQWLIXQJDO DQG
DQWLR[LGDQWDJHQWV>@7KHVHDFWLYLWLHVDUHDVVRFLDWHGWRVHYHUDOVWUXFWXUDOFKDQJHVDWSRVLWLRQV11&
DQG& WKHODWWHUEHLQJWKHPRVWVWXGLHGSRVLWLRQ:LWKLQWKHVHVWUXFWXUDOPRGLILFDWLRQVYDULRXVF\FOL]DWLRQ
UHDFWLRQV DW & DQG & RI %$ WKLREDUELWXULF DFLG 7%$ DQG WKHLU GHULYDWLYHV %$'V DQG 7%$'V
UHVSHFWLYHO\>@DVZHOODVDW&ZLWKVSLURIRUPDWLRQ>@KDYHEHHQGHVFULEHG,QWHUHVWLQJO\VRPHRI
WKHVH WUDQVIRUPDWLRQV LQYROYH D PXOWLFRPSRQHQW UHDFWLRQ 0&5 >@+RZHYHU LQPRVW FDVHV WKH
F\FOL]DWLRQ SDWK LV SUHFHGHG E\ WKH IRUPDWLRQ RI VXEVWLWXWHG PHWK\O > @ DU\OLGHQH >  @ RU
PHWK\OHQH>@GHULYDWLYHVDW&DVNH\LVRODWHGRUSRWHQWLDOSUHFXUVRUVRIWKHVHPRGLILHGS\ULPLGLQHV
$PRQJ WKH PRVW LPSRUWDQW & IXQFWLRQDOL]HG %$V DQG 7%$V DUH WKH EHQ]\OLGHQH RU PHWK\OHQH
GHULYDWLYHV XVXDOO\ SURGXFHG XVXDOO\ E\ WKHLU UHDFWLRQ ZLWK EHQ]DOGHK\GHV RU WULHWK\O RUWKRIRUPDWH
UHVSHFWLYHO\2XWRIWKHVHDODUJHYDULHW\RIDU\OLGHQH%$'VDQG7%$'VKDYHEHHQELRORJLFDOO\HYDOXDWHG
DQGVHYHUDOFRPSRXQGVRIWKLVFODVVZDVIRXQGWRSRVVHVV;2LQKLELWRU\HIIHFW>@DQGDQWLPLFURELDODFWLYLW\
DJDLQVW D QXPEHU RI *UDPSRVLWLYH DQG *UDPQHJDWLYH EDFWHULD DV ZHOO DV DJDLQVW IXQJDO VWUDLQV >@
0HWK\OHQH%$'VDQG7%$'VDUHPRVWRIWHQXVHGDVLQWHUPHGLDWHVIRUWKHV\QWKHVLVRIRWKHUGHULYDWLYHV>
@ >@,QDGGLWLRQ
WKURXJK WKH LQWURGXFWLRQ RI XUHD WKLRXUHD JXDQLGLQH K\GUD]LQH RU K\GUR[\ODPLQR JURXSV WR %$'V DQG
7%$'VQHZELRDFWLYHFRPSRXQGVFDQEHREWDLQHG>@
;2LVDQLPSRUWDQWDQGYHUVDWLOHPRO\EGRIODYRSURWHLQUHVSRQVLEOHIRU WKHR[LGDWLRQRISXULQHVXEVWUDWHV





PDQ\ SDWKRORJLFDO FRQGLWLRQV LQFOXGLQJ JRXW DQG R[LGDWLYH GDPDJH RI WLVVXHV >@ 7KHUHIRUH WKH
GLVFRYHU\ RI QHZ ;2 LQKLELWRUV SUHIHUDEO\ ZLWK DQWLR[LGDQW FDSDFLW\ LV DQ LPSRUWDQW JRDO LQ PHGLFLQDO
FKHPLVWU\>@
,QIHFWLRQV FDXVHG E\ PLFURRUJDQLVPV HVSHFLDOO\ WKRVH LQYROYLQJ PXOWLGUXJUHVLVWDQW VWUDLQV SODFH SXEOLF
KHDOWKDWVHULRXVULVN$FLQHWREDFWHUEDXPDQQLLLVDEDFWHULDOVSHFLHVLQFUHDVLQJO\DVVRFLDWHGZLWKQRVRFRPLDO
LQIHFWLRQV 5LVN IDFWRUV IRU DQ LQIHFWLRQ ZLWK WKLV EDFWHULXP LQFOXGH SURORQJHG KRVSLWDOL]DWLRQ DQG UHFHQW
VXUJLFDOSURFHGXUHV,QWKLVFRQWH[WWKHLGHQWLILFDWLRQRIQHZDQWLEDFWHULDODJHQWVDJDLQVW$EDXPDQQLLZLWK
QHZPHFKDQLVPVRIDFWLRQLVDQREMHFWRIPDMRUHIIRUWVE\WKHVFLHQWLILFFRPPXQLW\>@
7DNHQ WRJHWKHU WKH EDVLF %$ DQG 7%$ VFDIIROGV PD\ SOD\ D FULWLFDO UROH LQ ERWK ;2 LQKLELWRU\ DQG
SURPRWLQJDQWLEDFWHULDOHIIHFWV7KHUHIRUHLQVHDUFKIRUQHZDFWLYH%$'VDQG7%$'VZLWKWKHVHDFWLYLWLHV




DQWLEDFWHULDO DFWLYLW\ DJDLQVW VHYHUDO *UDPSRVLWLYH DQG *UDPQHJDWLYH VWUDLQV DQG F\WRWR[LFLW\ WRZDUGV
QRUPDO KXPDQ GHUPDO ILEUREODVWV 1+') DQG D PDPPDOLDQ FDQFHU FHOO OLQH 0&) ZHUH DVVHVVHG
6WUXFWXUHDFWLYLW\UHODWLRQVKLSVZHUHDOVRGLVFXVVHGDQGUHOHYDQWSKDUPDFRNLQHWLFDQGWR[LFLW\SURSHUWLHVZHUH











RQH K\GUD]LQ\OHWK\OLGHQHS\ULPLGLQH D VHYHQ SKHQ\ODPLQRPHWK\OHQHS\ULPLGLQHV DJ DQG VL[ 
S\ULPLGLQH\OLGHQHXUHDV DQG WKLRXUHDV DF HJ DUH GHVFULEHG IRU WKH ILUVW WLPH $OO VWDUWLQJ PDWHULDOV



















DQG &105 VKLIW DVVLJQPHQWV ZKLFK ZHUH HVWDEOLVKHG ZKHQHYHU SRVVLEOH ZLWK WKH DLG RI GLVWRUWLRQOHVV
HQKDQFHPHQW E\ SRODUL]DWLRQ WUDQVIHU '(37 KHWHURQXFOHDU PXOWLSOH TXDQWXP FRKHUHQFH +04& DQG
KHWHURQXFOHDU PXOWLSOH ERQG FRUUHODWLRQ +0%& H[SHULPHQWV 7KH PRVW UHSUHVHQWDWLYH + DQG &105
FKHPLFDOVKLIWVRIVXEVWLWXWHG%$'VDQG7%$'VDUHSUHVHQWHGLQ7DEOHV6DQG6FRUUHVSRQGLQJWR
WKHVWUXFWXUDOPRLHW\GHSLFWHGLQEROGLQ6FKHPH
%HQ]\OLGHQHS\ULPLGLQHV DH ZHUH V\QWKHVLVHG E\ D .QRHYHQDJHO FRQGHQVDWLRQ UHDFWLRQ LQ H[FHOOHQW
\LHOGV  EDVHG RQ WKH PHWKRG UHSRUWHG E\ 'HE HW DO >@ LQ ZKLFK WKH UHDFWLRQ WHPSHUDWXUH ZDV
FKDQJHGIURP &WRUHIOX[7KHQWKH&GRXEOHERQGRIEHQ]\OLGHQHS\ULPLGLQHHZDVUHGXFHGDWURRP
WHPSHUDWXUHE\1D%+LQHWKDQRODFFRUGLQJWRWKHPHWKRGGHVFULEHGE\<DQHWDO>@WRJLYHFRPSRXQGLQ
 \LHOG 7KH FKDQJH RI WKH \HOORZ DU\OLGHQH FRORU WR ZKLWH GXH WR D FRQMXJDWLRQ H[WHQVLRQ UHGXFWLRQ








YHU\JRRG \LHOGV 7KHQ WKHLU K\GUD]LQHGHULYDWLYHV DJZHUH HDVLO\SUHSDUHG DIWHU UHDFWLRQZLWK
K\GUD]LQH DQG GLIIHUHQW SKHQ\OK\GUD]LQHV LQ UHIOX[LQJ PHWKDQRO XVLQJ WKH PHWKRG GHVFULEHG E\ WKH VDPH
DXWKRUV>@DOVRLQJRRGWRYHU\JRRG\LHOGV
7KH SKHQ\ODPLQRPHWK\OHQHS\ULPLGLQHV DM DQG S\ULPLGLQ\OLGHQHXUHDVWKLRXUHDV DJ ZHUH
REWDLQHGLQPRGHUDWHWRYHU\JRRG\LHOGVE\UHDFWLRQRIWULHWK\ORUWKRIRUPDWHZLWKXUHDRUWKLRXUHD
DQGGLIIHUHQWDQLOLQHVUHVSHFWLYHO\LQUHIOX[LQJEXWDQROE\D0&5EDVHGRQWKHPHWKRGGHVFULEHGE\5DXI
HW DO >@ ,Q WKLV SURFHGXUH WKH VROYHQW ZDV H[FKDQJHG IURP EXWDQRO WR EXWDQRO ZKLFK DOORZHG WKH


LQFUHDVH RI WKH UHIOX[ WHPSHUDWXUH UHVXOWLQJ LQ KLJKHU \LHOGV RI SURGXFWV $V UHSUHVHQWDWLYH H[DPSOHV WKH
\LHOGV RI SKHQ\ODPLQRPHWK\OHQHS\ULPLGLQHV K DQG M ZHUH FKDQJHG IURP  DQG  WR  DQG 
UHVSHFWLYHO\ZKHQWKHUHDFWLRQWHPSHUDWXUHLQFUHDVHG
'HWDLOHG + DQG &105 DQDO\VLV VXJJHVWHG WKDW WKH HQDPLQH WDXWRPHU IRUP $ ZDV SUHVHQW LQ DOO
S\ULPLGLQH GHULYDWLYHV  LQ '062G 7KH LPLQH IRUP K\GUD]RQH % DSSHDUV WR EH DEVHQW )LJXUH 
FRQWUDU\ WR ZKDW ZDV UHSRUWHG IRU K\GUD]LQ\OHWK\OLGHQHS\ULPLGLQHV >@ 6SHFLILFDOO\ WKH 1+ +105





 ;DQWKLQHR[LGDVH LQKLELWRU\DFWLYLW\ 
7KH HYDOXDWLRQ RI WKH ;2 LQKLELWRU\ DFWLYLW\ RI %$'V DQG 7%$'V  ZDV PDGH XVLQJ D
VSHFWURSKRWRPHWULFPHWKRGXQGHUDHURELFFRQGLWLRQVZLWK[DQWKLQHDVWKHVXEVWUDWHDQGIROORZLQJXULFDFLG









FRQWURO DOORSXULQRO DQG XQGHU WKH DVVD\ FRQGLWLRQV HPSOR\HG DQ ,& YDOXH RI  0 ZDV FDOFXODWHG
ZKLFKLVLQDJUHHPHQWZLWKWKHUHSRUWHGYDOXHV>@7KURXJKWKHDQDO\VLVRIDOOWKHVHUHVXOWVVRPHLPSRUWDQW
VWUXFWXUDO IHDWXUHV IRU WKH ;2 LQKLELWLRQ FRXOG EH LQIHUUHG *HQHUDOO\ %$'V VKRZHG EHWWHU ;2 LQKLELWRU\
HIIHFWLQFRPSDULVRQWRWKHLUFRQJHQHUV7%$'VDQGEXONLHUVXEVWLWXHQWVDW&DQGVPDOOHUJURXSVDW1DQG
















F  QGE QGE
G  QGE QGE
F   
G QGE  
H   
$OORSXULQRO  QGE QGE
7UROR[ QGE  
D,&YDOXHVUHSUHVHQWDVPHDQRIWKUHHGHWHUPLQDWLRQVEQGQRWGHWHUPLQHG







0RVW RI WKH WHVWHG FRPSRXQGV SUHVHQWHG QR DSSUHFLDEOH '33+ UDGLFDO VFDYHQJLQJ FDSDFLW\ 7DEOH 6
+RZHYHUK\GUD]LQ\OHWK\OLGHQHS\ULPLGLQHVFHZHUHFOHDUH[FHSWLRQV)LJXUHDQG WKHGHWHUPLQHG,&
YDOXHVZHUHDQGђ0UHVSHFWLYHO\DWPLQXWHVDQGDQGђ0DWPLQXWHV
7DEOH  3DUWLFXODUO\ XQGHU WKHVH H[SHULPHQWDO FRQGLWLRQV WKH UDGLFDO VFDYHQJLQJ DELOLW\ RI WKHVH 
K\GUD]LQ\OHWK\OLGHQHS\ULPLGLQHVZDVVXSHULRUWRWKHRQHREVHUYHGZLWK7UROR[ZKRVHFDOFXODWHG,&YDOXHV
DQGђ0DIWHUDQGPLQXWHVUHVSHFWLYHO\DUHLQDJUHHPHQWZLWKWKHOLWHUDWXUH>@&RQFHUQLQJ
WKH VWUXFWXUDO IHDWXUHV UHOHYDQW IRU WKLV DFWLYLW\ WKHK\GUD]LQ\O GHULYDWLYHV JOREDOO\ SUHVHQWHG KLJKHU '33+
UDGLFDO VFDYHQJLQJ FDSDFLW\ ZKHQ FRPSDUHG ZLWK PRVW RI WKH RWKHU FRPSRXQGV 0RUH VSHFLILFDOO\ WKH
DURPDWLF K\GUD]LQ\OHWK\OLGHQHS\ULPLGLQHV FH FDQ EH UHOHYDQW VWDUWLQJ SRLQWV WR GHYHORS LPSURYHG
DQWLR[LGDQW FRPSRXQGV DFWLQJ DV UDGLFDO VFDYHQJHUV ,Q DGGLWLRQ LW LV LQWHUHVWLQJ WR QRWH WKDW WKH 
K\GUD]LQ\OSKHQ\O FG DQG K\GUD]LQ\OQLWURSKHQ\O H GHULYDWLYHV KDG EHWWHU DFWLYLW\ WKDQ WKHLU
K\GURJHQDWHG DE RU GLQLWURSKHQ\O IJ FRXQWHUSDUWV ,Q WKLV FRQWH[W LW LV ZRUWK PHQWLRQLQJ WKDW WKH


DQWLR[LGDQW DFWLRQ RI RWKHU GLIIHUHQW RUJDQLF K\GUD]LQHV KDV DOUHDG\ EHHQGHVFULEHG >@ )LQDOO\ WKH 
S\ULPLGLQ\OLGHQHXUHDVGDQGIH[KLELWHGDPRGHUDWHUDGLFDOVFDYHQJLQJDFWLYLW\)LJXUH

)LJXUH  ,Q YLWUR '33+ UDGLFDO VFDYHQJLQJ DFWLYLW\ IRU K\GUD]LQ\OHWK\OLGHQHS\ULPLGLQHV DJ 




7DNHQ WRJHWKHU LW LV LPSRUWDQW WRQRWH WKHUHOHYDQW;2LQKLELWLRQDQG WKHKLJK'33+UDGLFDOVFDYHQJLQJ
DFWLYLW\ RI WKH K\GUD]LQ\OHWK\OLGHQHS\ULPLGLQHV F DQG H $V WKH QHZ ;2 LQKLELWRUV VKRXOG KDYH D
UHPDUNDEOHUDGLFDOVFDYHQJLQJFDSDFLW\WKHVHUHVXOWVVHHPSURPLVLQJ>@

 $QWLEDFWHULDO DFWLYL W\ 


7KH DQWLEDFWHULDO SRWHQWLDO RI DOO V\QWKHVL]HG %$'V DQG 7%$'V  ZDV VWXGLHG LQ %DFLOOXV FHUHXV




GLG QRW VKRZ DFWLYLW\ DJDLQVW WKH WHVWHG *UDPSRVLWLYH DQG *UDPQHJDWLYH EDFWHULDO VWUDLQV ZLWK PLQLPXP
LQKLELWRU\FRQFHQWUDWLRQV0,&KLJKHUWKDQђ07KHVHUHVXOWVDUHLQDJUHHPHQWZLWKWKHSUHYLRXVUHSRUWV
UHIHUULQJ WR VHYHUDO IXQFWLRQDOL]HG %$'V DQG 7%$'V ZKLFK ZHUH LQDFWLYH DJDLQVW GLIIHUHQW VWUDLQV RI
EDFWHULDDQGIXQJL>@+RZHYHUS\ULPLGLQHVFG0,&ђ0DQGH0,&ђ0H[KLELWHGD
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GLQLWURSKHQ\O GHULYDWLYHV IJ GHFUHDVHG WKH DFWLYLW\ RI WKHVH K\GUD]LQ\OHWK\OLGHQHS\ULPLGLQHV +HQFH D
VXLWDEOHDURPDWLFVXEVWLWXHQWDW5RIWKHVHS\ULPLGLQHVFDQIDYRXUWKLVDFWLYLW\)XUWKHUPRUHLWLVLPSRUWDQWWR













VWXGLHV WKH F\WRWR[LFLW\ RI %$'V DQG 7%$'V  ZDV HYDOXDWHG LQ QRUPDO KXPDQ GHUPDO ILEUREODVWV
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 0 $GGLWLRQDOO\ WKH ,& RI K\GUD]LQ\OHWK\OLGHQHS\ULPLGLQH F ZDV GHWHUPLQHG DV D UHSUHVHQWDWLYH
H[DPSOHRIS\ULPLGLQHVFHDQGDYDOXHRI0ZDVREWDLQHG&RQVLGHULQJWKHSRWHQWLDOIXWXUHXVHRI
WKLV W\SH RI FRPSRXQGV LQ WKH WUHDWPHQW RI $ EDXPDQQLL LQIHFWLRQV WKLV FDQ EH DQ LQWHUHVWLQJ UHVXOW DV LW
GHPRQVWUDWHVDSRVVLEOHVHOHFWLYLW\RIWKHVHDJHQWVIRUEDFWHULDOYHUVXVQRUPDOKXPDQFHOOV
2QWKHRWKHUKDQGDPRUHPDUNHGUHGXFWLRQRI0&)FHOOVSUROLIHUDWLRQZDVREVHUYHG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6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VHHPV WR
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JURXS LQ WKHVDPHSRVLWLRQ
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S\ULPLGLQHVFGFHDQGG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7KHS\ULPLGLQHVFGFHDQGGHQWLUHO\IXOILOWKH
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DSSHDUHGWREHWKHSRWHQWLDOPDMRU
SUREOHPV ,Q IDFW D PXWDJHQLF SRWHQWLDO IRU WKH QLWURDURPDWLF GHULYDWLYHV FG H DQG G LV H[SHFWHG DQG
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ZHOO DV DQWLEDFWHULDO DQG DQWLSUROLIHUDWLYH DJHQWV ZDV DOVR HYDOXDWHG 6RPH RI WKH V\QWKHVL]HG EDUELWXUDWHV
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
SKHQ\OK\GUD]LQ\OHWK\OLGHQH@S\ULPLGLQH+++WULRQH F DQG GLPHWK\O>>
QLWURSKHQ\OK\GUD]LQ\O@HWK\OLGHQH@S\ULPLGLQH+++WULRQHHZKLFKVKRZHGPRGHUDWHLQKLELWLRQ
RI [DQWKLQH R[LGDVH ,& YDOXHV RI  DQG 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
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K\GUD]LQ\OHWK\OLGHQHS\ULPLGLQHV FH DJDLQVW $FLQHWREDFWHU EDXPDQQLL  WR  0 0,& YDOXHV ZDV
REVHUYHG ZLWK FRQFRPLWDQW ORZ F\WRWR[LFLW\ LQ QRUPDO KXPDQ GHUPDO ILEUREODVWV 2Q WKH RWKHU KDQG
FRPSRXQG >>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
SUHVHQWHGDUHOHYDQWDQGVHOHFWLYHDQWLSUROLIHUDWLYHHIIHFWDJDLQVW0&)FHOOV,& 0,WVKRXOGEH
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DSSDUDWXV DQG DUH XQFRUUHFWHG ,QIUDUHG 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 VSHFWUD ZHUH REWDLQHG ZLWK 7KHUPR )LVKHU 6FLHQWLILF 1LFROHW
L6 VPDUW L75 LQIUDUHG VSHFWURSKRWRPHWHU HTXLSSHG ZLWK D GLDPRQG $75 FU\VWDO XVLQJ 201,& 
VRIWZDUH7KHVDPSOHVSHFWUDZHUHFROOHFWHGDWURRPWHPSHUDWXUHLQWKHFPUDQJHE\DYHUDJLQJ
VFDQV DW D VSHFWUDO UHVROXWLRQ RI  FP +  0+] DQG &  0+] 105 VSHFWUD ZHUH
SHUIRUPHGRQD%UNHU$YDQFH,,,0+]VSHFWURPHWHUDQGZHUHSURFHVVHGZLWKWKHVRIWZDUH0HVW5H1RYD
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'062G + DQG & 
RU&'&O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YDOXHVDUHJLYHQLQSDUWVSHUPLOOLRQSSP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DQGWKHFRXSOLQJFRQVWDQWV-DUHJLYHQLQ+HUW]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7KHPXOWLSOLFLW\RIWKHVLJQDOVLVUHSRUWHGDVVVLQJOHW
G GRXEOHW GG GRXEOHW RI GRXEOHWV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 W 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WULSOHW RI GRXEOHWV DQG P
PXOWLSOHW+LJKUHVROXWLRQPDVVVSHFWURPHWU\(6,+506ZDVFDUULHGRXWRQD0LFURDQDO\VLV467$5;/
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 LQ
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PPROPJ
LQ GLFKORURPHWKDQH  P/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SRVLWLYHFRQWURO ,QRUGHU WRGLVFRXQW WKHDEVRUEDQFHRIHDFKFRPSRXQGDW WKLVZDYHOHQJWKDEODQNVDPSOH
IRUPHG7KUHHLQGHSHQGHQWH[SHULPHQWVHDFK
RQH LQ WULSOLFDWH ZHUH SHUIRUPHG 7KH SHUFHQWDJH RI HQ]\PH LQKLELWLRQ IRU HDFKFRPSRXQG ZDV FDOFXODWHG
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